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Fabrication and property of aluminum silicon carbide
electronic packaging baseplates
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(College of Astronautics and M aterial Engineering, National University of Defence Technology,

Changsha 410073, China)

Abstract: The aluminum silicon carbide electronic packaging baseplates were produced successfully by combination
of compression molding for SiC preform and vacuum pressure infiltration. The effects of amount of aluminum phos-
phate and molding pressure on porosity and strength of SiC preform were investigated, and the properties of A1SiC
electronic packaging baseplates were also evaluated. The results show that the bending strength and porosity of SiC
perform dried at 600 C for 2 h are 8. 46 MPa and 37%, respectively, when the content of aluminum phosphate is
0.8% and the molding pressure is 200 MPa. The coefficient of thermal expansion of AlISiC electronic packaging
baseplates ranges from 6. 88 X 10™ ®to 8. 14 x 10™ ® ‘C™ " at the temperatures of 100 =500 C, the thermal conductivity
is 170 W/(m * K), the bending strength is 398 MPa and the hermeticity is less than 1x 10” % Pa* m*/s. The elec-
troless nickel was processed by utilizing palladium chloride as activator. The plating layer with bright, smooth and
continuous surface has good adhesion when it is exposed at 450 T for 120 s.
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1.1 FE#

SRR 6063 G4, Hio (R4,
%) HN: Mg }0.45~ 0.9, Si h 0.2~ 0.6, Fe /hF
0.35, Mn /hF0.1, Cu/hF0.1, Al ARE.

WRALEERS K A T e SiC, By R T ¥k 48 43 5l
45, 20 F110 Bm, Lo O (R o £ -
w(SiC) 2 98.5%, H M W A K T 0.3%,
w(Fe203) K0.05%, w(Si02) €0.7% .

HHl R AR P B RS BE R LGN 100 1, %
FEHR 1.2 g/ em’ . KRS FIZE 20 T 6000( 1L2441) 4
M.
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i 52 LU B FRE 22 Aokl 42 AL RERY K, 56 H]
“YERANURA IS, ARG MRS LRI 1 4],
28R AR R R TE A IR, W HRZE 600 CHEIE 2 h
Ab PR 5 Rt VA A BIAS S P, SR RIRE R T2
25 T PUE R TRAIERE S o K2 PO A 2he N A
Hrp, BT 2YQ250/400-1000 M B 25 [k 125 4
ATRE, AR TZZS80h: () \wEh
650~ 670 C, T (6063 44a14) IR A 700 C,
REEJ) 12 MPa, fRH 15 min JGREFAA] .
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RECEH H P P22 TAS-100 BRI, £F 20~ 500
CHy IR B S B I, R FE R ST 20 mm x
3mm X4 mm, JHFGHERA 5 C/min . K RUENHR
I YL BE S S AT 1R A4k, SR AR, WiE
320 mL/ min . #P H R ECKH JR-2 B T K
e, WFEER ST d10 mm X 3 mm, SR E)
YA B P R BRI SR .
WDW ~100KN 24 Hi 5 GE X 56 WL e 79014 F0 52
GBI = A g, ERBEAIHEE N 0.5 mm/
min, AL A 4mm X3 mm x40 mm, ¥R A 30
mm o FH G R 5% T £ W 00 R0 2 3R 1% 2
TES, 52454 )1 GIB1420A MEATH K . LM
BRI SO s, BE ML EL 30 145 A B
PEIGE TR AL FIEAN 0.5 MPa &< 2 h, B
H 5 BN TR A AR 7 B T UK
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BFRER B, 4 Si02 FE M 0. 5% N2 3% i,
TR Hs 9 EE A 50 M Pa #2753 121 MPa. 1 T
WERRERAE A 2% AR AT AE & 52 W A MR I AT 2K,
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Table 1 Properties of preforms fabricated by

different processes

Molding Content of  Bending Apparent T otal
pressure/ aluminum  strength/ density/ porosity/
MPa phosphate/ % MPa (g* em™ ) %

0.8 5.82 1.88 41
100

1.2 7.54 1.89 41

0.8 8. 46 2.02 37
200

1.2 10. 33 2.02 37

0.8 15.24 2.19 31
400

1.2 18. 57 2.19 31

1 BRACEETR P T H i SEM &
Fig. 1 SEM image of fracture surface of

SiC preform
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VCHC . BEE WL T, ALSIC 3355 A i B ik &
K RIS 0 g RS X Sk S LBk
SRR R F R R R A R, AR AT R
HIEEREBHEHAR, RLEAE ST &R AT S
JCE . RS YO TE R B, BRI ST AE a
(AL [ A H R [ SR, Bl FREMIZ IR R
b, WEAEEMEKREFRK, NTSBEE
PR K 2R B0 il N sk /S o 0 A 5 BT FH 1)
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Fig.2 Photos of substrates preform(a) and AlSiC electronic packaging substrates(b)
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4 (PR RN SEM &
Fig. 4 SEM image of electroless nickel plating
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Table 2 Comparison of properties of AISiC electronic packaging materials fabricated by different methods

Volume

T hermal

fraction of Fabrication Binder and Densitzf/s Bending strength/ conductivity/ 71—2 ermeticity/ T T —
Bk method amount/ %  (g* em™?) M Pa (Wem'eK-1) (100° Pa* m?* s 1)
63 Vacuum infiltration Al(é)?;“ 3.003 398 +17 170 £10 <5 Author
633! Quickcast™ — 3.010 488 > 170 <1 CPS
63 pIc™ — 3.010 369 > 175 — PCC-AFT
601! Squeeze casting — 2.970 406 120-130 — WU Gao hui, et al
7113 Squeeze casting Si02 — — 125 — Lee H' S, et al
63 Pressureless infiltration 3.010 517 192 — Lanxide
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1) K H AR R B ) 4% SiC Tl 4 A B S
JE 15 T2 IBAREAS « fEEH & AISiC ¥
FEFL R . TS 63% SiC(1EFR %) 1 AlISiC
MY E e MAIK REN 6. 88 x 107° ~
8.14x10°°C "', &K 170 W/(m * K), Fi &
SRR 398 M Pa, & PR 2 3 e A A1 I LK

2) WA S B AR K 52 SiCofi A )
PUA L RSB AR . Y RUE 1 200 M Pa .« 1R
AR 0. 8% I, Tl AF 1P as o B A FLBR 2 4y
54 8. 46 MPa F1 37% .

3) R ERIE W I IERT ALE ALSIC HL T Ef 3¢
R AT, PRV IEsL L Y, R
ghi AR GIB1420 —1992 ks .
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